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(54) ETCHING MASK. METHOD FOR FORMING CONTACT HOLE WHICH USES THE ETCHING 
MASK AND SEMICONDUCTOR DEVICE FORMED BY THE METHOD 

(57)Abstract: p ^ 

PROBLEM TO BE SOLVED: To provide an etching mask 
having high etching selection ratio to an inorganic based 
interlayer film composed of Si02, Si3N4, etc., to organic 
based ARC and an interlayer film and to a conducting 
film, a forming method of a contact hole which uses the 
etching mask, and a semiconductor device formed by the 
method. 

SOLUTION: When a contact hole for connecting a wiring 
which is arranged via interlayer films 20, 23 composed of 
inorganic or organic insulating material is formed, a thin 
film 21 formed of silicon carbide which has high etching 
selection ratio to both inorganic and organic insulating 
material is deposited on the interlayer films. After a 
mask pattern formed of silicon carbide is formed by 
using a resist pattern 22 formed on the thin film, the 
interlayer films are etched by using the silicon carbide as 
a mask, and a contact hole having a large aspect ratio is 
formed according to the mask dimension. 
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0/lOsccm, EA: 5. 32pa (40mTor 
r) XftofZ 0 

[0 0 6 6] -t L"C, H6 (f) tC^i:5t-, $23 

#y ^>y =*>tmffiztiz>&mm (3*2Sia»i 
4) &M&vrz&, m&mftmmt&mmtzmik&m 

[0 0 6 7] ftu:, 06 ( g ) (c^-f-j: 9 jci % iyy^y 
s«iiffii^2inii6^su i^5 (o , 0 

6 (e> is}) 3ySg^®|:cVDj£^IV^ 

TSiC21c£r20 0 nmSS^Ml?T«ts 

h£ 5 0 0 nmSgOlftMt, V — * 

2 1c £!&:fe-r£o 

[0 0 6 8] htrtt^ebftltt, SiC21 

Jz&BfcfeU S2W1 6. =>iMU)tl 2»t/ 
^l^^ffi9^Siii-^>m3n^^^ h^/wi 7^ 

SS2/1IWK1 6£B;iI-r5|g4 8S: 
Mt5 0 x^^y^frii, *2»WJfltl 6fc:»LT 
J4, zc*y?-Zs#1f* : Ca Fs/C O/A r /O2 , ifi 
S : C4Fs/CO/Ar/02=2 5/60/300/ 
1 0 s c c m, EEJj : 5. 32pa (40mTor 
r) , ^r-»tO° , is}) ^>mtmi 2ic*tLT 
H:, ^ V *5-Zs>fj3s\ : C4 Fe/C O/A r /O2, M 
A : C4F8/CO/A r/02 = 2 5/60/300/ 

1 0 s c c m, J£J3 : 5. 32pa (40mTor 

r) , $li«9f:»ltll xj^^y^ : C4 
Fs/CO/Ar/02, ^* : C4 Fe/C O/A r/O 

2 = 25/60/300/10s c cm, /£;b : 5. 3 
2 p a (4 OmT o r r ) Ttfofc 0 

[0 0 6 9] mi (h) (OTti 5 lc> 

is])V( K^Mt5o 

[0 0 70] It, 0 7 ( i ) jc^-r J: 9 fC, A19 
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-T^r irtC^oTDRAM^jsg^H^o 
[0 0 7 1] r J: 0 &mi&m<7>r>RAM<D9&MsJ 

tti^tui, ms (c) , 136 (e) Rvme u) tc 

X^^LTSiC2 1$:ffiV^^5fc^ raV^h* 
-7^Mt5flI^l9, '✓J3^ift«l 2, m 

z.k&x%z> 0 

[00 7 2] ^t, i/^h/^-y^x;xfy^-7^ 
*fc-rstt*©2rtt-ett, SiIfll9Xii^2lfflM 
1 6 £ br#BMIt*fflt^»fr^tt. hktomVl 

tztK *mmmxn, *«K^*ruTfc+»*»RM:S: 

5fcft-r5wtdS-C*Sfe«), SiC2 1^fflV^- 
[0 0 7 3] Hie, *n«s«to*ft=-e^b^:s i c 2 

J;?tc, s i C2 l^n^iaotllcitW 
[0 0 7 4] [3GK0!I2] H9Sr#«8UT, 

«W^i-H-Cfc9. (a) te^^^-^^SrlS^ 
bfc^, (b) tt3Ly^^^^^Sr«Lfe«fiKS:^ 

[0 0 7 5] Hj9[:/TtJ:9^, ^2£DHJS^JtC^5^ 

SffiSS««:. y 3 vlfi 1 1^* S^fcMO s h 7 

v^>?±ic. mimmmo, sgi/nai^i 1, &2m 

RR16, ^2MiB^14, $31^12 5, $3^E 
819, $4SFa®2 6^^4BK«ft2 7#m#MO; 
40 ZtlXte*). 3 y ^ ^ h 2 6 a (if 1 §FI^ 9 $r 
Silbry— */KWf v«* 7 liESl l tS: 
^>-^^ h^-/U2 6 bii:$3inR2 

»4g^iK2 6^miiLrm2egaj»i 4 t$4®iB8 

27k*mffil^ YHS— )V2 6 c ttSJ 1 JglfflK 

9, $2SPflMl 6MI3§^R2 5$rmilUTy- 

f\s<< ^m&7 tm3m&Mi 9 t&mmi,x^ 

[0 0 7 6] r^J:5ft*«E»«56Sr«fi£bJ:5i:i- 
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15 

*#^;A:£r§fHt£r t&X£te^(DX, Hi Sfd^-f-J; 

[0 0 7 7] ^<D£ 5 l-ftSBflRfefc: h*-yW 

[0078] Jr^fci^, 9 5 S53jira 

^h^;U2 6c^MU $4l^i2 6^f> 

3gRiS2 5 tm4mmm2 6 ^sii-r^^*^ 

1 OH^J^P^iC. S i C 2 1 f±+4>*«»ttS:#*r 
[0 0 7 9] r<D«t5«-, ^HJfiW^^jy^^^^^ 

#mmmm&zfmmm*ms£titLMikt*& % s i 

[0 0 8 0] 

/wMfj&jmz x titf. > y = > y 

IM®«ttfeJKHk ^O^is^u^r^* #y^ K« 

©*r«$*&SBi. a i , #y ^y^y^iag^aij 

[00 8 1] *:(Dm&te. *^tfl^yny^i~/M 

oVWJfeSUR. a l > TKy ->y = >*©*«ffl<Dt*-fix 
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/<* 

[0 0 8 2] *36WldJ:*t«. n^^^h^/U 

Jl^cJB t yj-islf^*? XSSriBJfrffc 
•T 5 C ^ £ £ v n 5 3»* S: 1" -5 . 

[0 0 8 3] ^<£«SH;£. J&HfrQ^V*?-^?^*? b 
LtfflVN^S i Cii, +»ft|ftfWt («:«Sgt^ : 1 E 
HQcm^l) £:#LT^£fctf>. =i>*^h/fc— /U 

[hi] *¥&m<Dmi<Dmffi<Dtem\z&z>=i'?? 

[0 2] *»$2^Wffi|:i6 3y^^ 

[H3 1 3 (nmn<Drm\^&z> =« > * * 

[04 1 4 (omMcDBMicmz 

[B5] **W<omi«>lll6«^«SDRAMO«5i* 
[0 6] *»W<Of 1 ©»|«|I«5DR AMOS«* 
[i7] 1 ©jaS«lufii5DR AMOUit* 

*Sr«*»jc^i-xa»ftBig^*>So 
[0 8] *mm<Dmi<Dm&miz&z>r>RAM<Dmm& 
m^ft icTF-tmm m x *> 3 0 

[0 9] *3BW<o»2 0|llK«jr«5#«IEj|S»5gS:« 

[010] S*OD R AMOMSll^^flrffilgTfe 
<5o 

[01 1] ft*©D R AM©8i|Ii^,Tt»rffig-C^ 
30 5o 

[012] «e*(ODRAMCD«5iXS*^i-BfffiHt?fe 

So 

[013] '&3k<o^^$>7 b^—^m^m^^-rmm 

[014] feMto*^** h*— ^^ftSr^-TWrffi 
[015] «*©#«E|»»3iS:^-rWffiH-e*>S. 

1 >-y=3>s« 

2 m^mmitm 

3 y-h^bK 

4 y-hm^ 

5 ^yavatffcBt 

6 -y--< k#*— 

7 y-VKwyg« 

8 ^m/i^^ 

9 fgigraffii 

10 ^1 h^Js — 

11 ^1 ^S2^ 

io 12 ^])^>mtm 
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(10) 

17 

13 %2 = Zs? ? ?\s 

14 %2MWM 

1 5 

16 m2mmm 

17 i3=iy^^ jv 

18 %A ^Zs$>? h*— v*' 

19 ^3JIiftg| 

2 0 «8S®raffii 

21 >y K 

[01] 
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18 



2 2 




2 3 


serais 


2 4 




2 5 


msmmm 


2 6 





26a. 26b, 26c ^>-*^h*— 
2 7 ff§4/l@£ig| 
2 8 KItRjfcK 

29a, 29b, 29c, 2 9 d ^>??hfc— A> 

im2] 



(a) 




ft>) 




(o) 



H * 





(o) 



! ! 













,v, :v ,| " ,V :,,, r'- ,j,, ; ,:,, Tr 


^ ,7.7, .7,\7ij'>\V. 77 







[08] [H15] 
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(11) 

[EI3] 



4#BB2 001-160547 
[04] 




(a) 




Cb) 



l i 

J L 



24:: 





(c) 



A 7 6 
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[0 7] 



[09] 
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[0121 [Hi 3] 
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(14) 



%rM 2001-160547 



[ffitHB] 2^1 2£ 4 0 (2 00 0. 1 2. 

4) 

[fiflEl] 

mm mm t mvm<ommm mm t z mm u -c & a s ttr 
mjE*tmm3£] 0017 

[ffijEf*iWl 

[ooi7i mi t^o^v^ 
mmm<DWimmm2 o<o±\^ mm 7 0 onmig 

^oW<fcfe^ ^^^^ h^-^<o^m^wm<Du 
[^««jE 3 ] 

[*ts»ft«a*] 0031 

[0 0 3 11 mi (b) ICTjk-fXotZ^ Ui/X h 

— ^2 2^§iPg|5^S iC21^ W^W- 

Ar^^ffiK «i:NF3/Ar = 30/2 0 0 s 
ccm, j£^J :2. 6 6Pa (20mTorr) x ^v L 

— i/U&ox:x*ft^tL 0 -frZkWxte, s i c 2 icouv? 

Htr^(^>CDM^±4 nm^T**)ofc 0 
[#tt*|jE4] 
[fiijE*^*®^! PJIfflS 
[ffijE^^S^l 0 0 3 2 
[«jE^&J ^Jg 
[^jE^I 

[0 0 3 21 -^CO^. U^h^->2 2*8*^7 



^ y h=.*y<f->ir\c£ *>f&3x-i-z> 0 m^. mi u) 

^j.y^-v^tt^J:Olfc*U ^^^^ h*-^*** 

/CO/Ar/02^l:fflV\ It:C4Fs/CO/ 
Ar/02 = 2 5/60/3 00/lOsccm, EE 
: 5. 3 2Pa (4 OmT o r r ) % ^7-^0 

[«jE»«3«a*] 0 0 34 
[ffiiE^l 

[0 0 3 41 '^y^?^*9t&&**>*&* 

3/A r=500/l000sccm % JE^I : 3 9. 9 
P^a (3 0 OmT o r r ) , v^MgO'ClCTfT 

fc#>, S i C 2 lOai^^^^Sb^ttjRHKjI-l^ii-S 

\ZkA,¥mfr-r. s i C2 l©xyfy^i:*i:M 

[#MM3E6] 

[«:E*r&*g£i 
iffijEM&mn&] 0039 

[00 3 91 *<D&* Uis* h/^-V2 2 ^Wtm?? 

xyhx^fymoRmo Rt-. B2 (c) IC 
S iC2Hrxy^^^^tTv'y 
VgfcfcJgl 20^BCB23^, * Wt^FSR 

I E^^t^X-rx^f y/S(cJ:^^U rn>- 
h*— ^«r*jfc-r* D ^y^V^AfNl, BCB2 
3l:»LTIl x^/f ^ LTC 1 /Oz^iJr 

^ft : C 1 /02 = 1 5 0/1 5 0 s c cm, ffi 
A: 3. 9 9Pa (3 OmT o r r ) . ^7-yag2 
O^CT'fet). '>yay»fU[2 0t»Lm 
^ Xf ^ ^ LTC4 Fs/CO/A r /O2 XfJ* £r£BV\ J£ 
ft : C4Fa/CO/Ar/02=2 5/60/300/ 
lOsccm, E*: 5. 3 2 _Pa (40mTor 
r) , ^ — iSU& 0 °CX-fx o 
[#^MIE7] 
[^iE^*^l 
[4ijE«*4(g«] 0 0 4 6 
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[0 04 6) l/^ h'<? — >2 2 S:Bfc*l,fc. 

133 (c) \Z.7jk-t^o\C S i C 2 1 $:xyfy^ 

1 ISM 9 i: h lia© y a yifbK 5 ^r, m 

W?fiR I E^ffi^T^X^^^^ftfc 

^y3>»ftBi6, 12. 9i:»Ltli, ^ 
yf-^fltxb LTC4 Fe/CO/Ar/02^^ 
V\ II: C4F8/CO/Ar/O2=2 5/6 0/3 
0 0/1 0 s c cm. EE£) : 5. 3 2Pa (40mTo 

rr) % i i?mMo%: % fi) =*>-mkm5i£*t\^x 

Wt. f >^ ^ LTC4 Fb/CO/A r /O2/ 
CH 2 F2^^l\ M:C4Fs/CO/Ar/02 
/CH2 F2=l 5/80/500/10/1 5 s c c 
m, EE^J:5. 3 2Pa (4 0mTorr) TfTot 0 

[^*S*IjE8] 

[*tlE*hfe«g£] Hffl* 

[«jEM*«B«] 005 2 

MBMSJ 

MjEI**] 

[0 0 5 2] l/^M^y2 2*B*lfc 

B4 (c) fc^i-J^lc. S i C2 1 Sraiy^^^r 
^^ilt, ±M<D*sV 3^»YbK2 o b ^iS@2 
4^TI^>y^>W2 0a^, «*ri. W¥ 
«R I E^JB^T^X^^^jSfcj; 5**U 

i&trFJf cOv^y 3>»{fcR2 0 a. 2 0MC*tL-m, 
x ^ f y ^ t L t C4 Fs/C O/A r /O2 ^ S: 
JBl\ : C4Fs/CO/Ar/02=2 5/6 0/ 

3 0 0/1 0 sccm, flE^:5. 3 2Pa (40mT 
orr) % ^T-ylgOt, AlCu*©»tR2 4 
l^ttlt xyfym^LTCli/BCh^ 

Stft : C 1 2/BC l3 = 80/20 sccm, 
£E^7 : 1 . 3 3 P_a (1 Om t o r r ) "C^To7t 0 

mjE*t&mn&] 0061 

[0 0 6 l]S^t, S i C 2 1 a <D±IC l/^ h * 5 
0 0nmi*OR*-ca*U M8t»jKi"5«« 

^-V^p^cDS i C2 1 a ^^t6 0 ^yr>?9k 

x^y^HTNF3/Ar^^ffit\ 
ft* : NFs/A r = 30/200sccm > £E^7 : 
2. 6 6Pa (2 0mTo r r) v ^T-^gOtt* 

'note* 
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l&miEl 0] 
[*tjE*h£#SS£] 
tMlE^^g^] 0 0 6 2 

[ffijEf*!^] 

[0 0 6 2] U*J* h&Btm79X"7\££ZR 

>-?\c£ SiC2 1a^> 7 fy^ 
^^ttliiffll9^ ¥tr¥SRlE^ 
^T^Xvx^fy^iaoiiU f my^^ 
h^;H0«t6o ^y^-^^*fl=tt % ^y*f-> 
^ t UC4 F8/CO/A r /02^X^I,\ « 
S : C4 Fa/CO/A r/02= 2 5/60/300/ 
lOsccm, 5. 3 2 _Pa (40mTor 

r) . ^T-y^0tTlro/: 0 
[*BMftE 1 1 ] 

[*tiE»*«B*l 00 6 3 

[0.06 3] *mmm<DgkftT'jtmistz s i c 2 

1 a f* v +5>ft|g»f± ( 1 E 1 4 Q c m) ^tt5It* 
fc*0>T\ »l*B8K9»7>±^f7>**«-t-r^fcT? 

NF3/Ar=5 0 0 
/l 0 0 0 seem, JEEt*J : 3 9. 9 Pa (3 0 OmT 
orr) , *T—istMM0X:<D&ftT?^y<?->jr&i3xls 

XhX\f\ tot, (§15 (d) Ic^i-J;?^, ^i=»^ 
? ? b 1 0 ftgBtC/tf =j >-*££m£>j&A,ti 

a. #y->y a^taNKSnatr^ mh sisstli 

1) ^Mt6 0 
[?«HIjE1 2] 

IffijEM&mU&l 0 06 5 

[ttiEftS] 

[0 0 6 5] t^i, hSr^5feUfc«. S i C 2 

1 bSr^^^V-^^^i: Uv/y ^y^Ml 2&tf 

y ^ vsklbi i 2 xt/jr i «ngt 9 znm-rzn 2 ^ > 

=>^m4tmi 2^tm ^y^^tf* : C4Fs/ 
CO/Ar/02, C4 Fs/CO/A r/02= 2 

5/6 0/3 0 0/1 0 s c cm, JE^ : 5. 3 2Pa 

(4 OmTo r r) , ^f-y^fOt, friJlPflIBl9 
Id^fLTtt. ^y^^PX* : Ca Fs/CO/A r/O 
2, Mfl: : C4 Fs/CO/A r/02 = 2 5/60/30 
0/lOsccm, 5. 3 2Pa (40mTor 

r) T*tTofc 0 

IfliiEl 3] 

[4HjEM*M6] ^IfflS 
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(16) 



%fffl2 001-160547 



[*jE#**B£] 00 6 8 

[00 6 8]fc US** h«:Bfc*Lfc&, SiC21 

IglSKIKOSrSa-rsms^^^^ h*-/H 7RT* 

marts* xyfy^fttt, »2»BBBIl 6fc»br 
|i v z^y^l/VX^ : C4F8/CO/Ar/02, 
fi : C4F8/CO/Ar/02=2 5/60/300/ 
lOsccm, ff*: 5. 3 2Pa (40mTor 
r) , ^f-^lSOt, 2tC*tLT 
ti, a-y^-lsy-H* : C4Fs/CO/Ar/02, « 
*: C4Fs/CO/Ar/02=2 5/60/300/ 
1 0 s c cm. JBE^3 :5. 32Pa (40mTor 
r) % SliHlgil^LTIl ^y*3-ZstfU* : C* 



Fs/CO/Ar/02. it: C4F8/CO/Ar/0 
2=25/60/300/10s c cm. EE^J : 5. 3 
2Pa (4 OmT o r r ) "CfTofCo 
[#gElfjEl 4] 

[4l|jESttfig«] 0 0 7 7 

[0077] ~(D& bfc&mm$gmz^i/?? h^—^ 

tfv-ttL b^&mmtmm^ a l # y ^y = 
hfc%^uTv^^ie>ic, m%c<nm*wm~tz> = ^99 b 



[taiS] ¥^12^12^ 50 (2 000. 1 2. 
5) 

i^mmiE i ] 

[*1E#«*®£] HI® 
[*jE#**B*] 0 4 

[i4] 



i i 



















j 

;,: : ■■ : ■ ■ : : , : : y ■ :;. - 4 > :": ' A' f >:'■:: 


J > - j 

\ " , ; „;• — — . A 




(c) 



